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An optical data reading/writing device having twin read and write beams 



This invention relates to an optical data reading/writing device having twin 
reading and writing beams and to a memodproducmg read and write beams simultaneously 
in an optical reading/writing device. 

5 The pace at which the progress in optical recording systems moves is mainly 

dominated by the available optical power from semiconductor lasers. In designing optical 
pick-up units (OPUs), one faces abig dilemma. The optical output beam of state of me art 
semiconductor lasers (most specifically for blue lasers) is not circular, but is characterised by 

10 ,i v ^i.ii»i»^^^ rfl ^ , » ,u,fl,, ' 1l " d " 

ideally shouldbe circularly shaped, implying that one has to convert me asymmetric input 
laser beam into a circular one (using beam-shaping for example) or one overfills an entrance 
pupil of an objective lens, in order to get a reasonable spot on the disc. Both approaches 
(beam-shaping and overfill) are being applied in current OPUs, but either at the expense of 
1 5 introducing extra cost in the OPU by adding components or at me cost of losing precious 

laser power. As areference the total transmission of ablue optical pickup suitable for reliably 
reading out Blu-ray disk data is typically only 15%. 

There is, however, a subtle difference between the need for the perfect spot in 
the read situation or the write situation. In me standard for Blu-ray disk it has been defined 
that the RIM intensity has to be ~65% in both tangential and radial directions. In the write 
situation it has been shown experimentally that a lower RIM intensity may be allowed, down 
to a value of 40%, while one is still capable of writing data reliably to the disk. The resultmg 
transmission of the tight path goes to 30% or an increase of a fector two. 

This difference allows therefore an OPU to be devised that has a high 
transmissionmcombinationwimasomewhatdeteri^ 

relatively low transmission in combination with a high quality spot in the read situation. 

The methods proposed thus fer are based on devices that switch between one 
state and the other state. Although these proposed methods lead to higher beam efficiency for 
the writing mode while having high rim mtensity m me readmg mode, mey re<mire additi^ 



20 



25 



PHNL031214 

2 15.10.2003 
switchable devices making these solutions ralher cosily. Another effect is that most o 
devices introduce some light losses. 
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It is an object of me present invention to address the abovementioned 

It is a further object of the present invention to achieve a high incouple 
efficiency in an optical reading/writing device for the writing mode and a high rim intensity 
for the reading mode without costly switchable devices. 

According to a first aspect of the invention an optical reading/writing device 
for reading/writing to an information layer comprises a radiation source for generating a 
radiation beam and an objective system for converging the radiation beam on the information 
layer, wherein the objective system includes a beam splitting element adapted to split the 
radiation beam into a read beam and a write beam. 

The advantageous use of abeam sphtting element allows a single radiation 
source to produce read and write beams simultaneously without a switching device, because 
the radiation beam is split into two beams. 

Preferably, the objective system is adapted to converge the read beam and the 
write beam on separate locations, preferably locations spaced substantially along an optical 

20 axis of the objective system. 

The separation of the spots is advantageous in having only one of the read and 
write beams focussed on the information layer at a given time. In view of the separation there 
are preferably two focus error signals from the read and write beams. 

In view of the separate focussing of the read and write beams, the objective 
25 system is preferably arranged such that the write beam has insufficient intensity at the 

information layer to affect data on the information layer when the read beam is focussed on 

the information layer. 

Advantageously, although the read and write beams both impinge on the 
information surface at the same time, the fact that only one is in focus results in the out of 
focus beam having no effect on the information layer. 

The beam sphtting element is preferably adapted to reshape the read beam. 
Advantageously, the read beam is re-shaped to improve the read beam 
characteristics, preferably a rim intensity of the read beam, for a read operation. 



PHNL031214 

' 3 15.10.2003 
Preferably, the objective system includes focus offset means adapted to focus 
««fto— Preferably^efocusof^et 

means are electronic focus offset means. 

The advantageous use of elecironic focus offeet means provides benefits over 
5 a beam switching element, including reduced manufecture cost and greater simplicity. 

The beam splitting element is preferably a diffraction grating element, more 
preferably a birefringent grating element 

Preferably, the beam splitting element has a substructure in which a 
contribution efficiency increases radially outwards. 

The radial increase advantageously increases relative rim intensity for the 

The invention extends to an optical pickup device forming a part of the optical 
reading/writing device of me first aspect 

Aceortogtoaseeonda^ 
and writing beams in an optical reading/writing device comprises: 

generating aradiation beam with aradiation source and converging the 
radiation beam on an information layer with an objection system, wherein 
thebeamissphtmtoaread^ 

element of the objective system. 

The invention extends to a method of writing to an information layer with an 

optical reading/writing device as described in me first aspect 

The invention extends to a method of reading an information layer with an 
optical reading/writing device as described in the first aspect. 

All of the features described herein may be eombined with any of the above 

aspects, in any combination. 
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For abetter understanding of the invention, and to show how e 

accompanying diagrammatic drawings in which: 

Fig. 1 is aschematic diagram of an optical pickup unit providing readmg and 

writing beams simultaneously; and 

Fig. 2 is a schematic diagram of front views towards adisc and towards a 

detector of a birefringent grating. 
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to toe following a method is proposed that allows a static design of an optical 

!L axe present at the same time, andtoey are sufficiently spaced apart to toe tonus 
Lotion Asaresmtwhenoneoftoetwoou^tol^ismfocuswitotoetoformation 

tover mentoeohjectivelensismovedal.mgthe^ticalaxistoordertobrtogme^to 

litototo^twodistincttocuserrorsignalscan^de^U^ 

ttispossfcietobringoneoftoebean^totofo^^ 

sJLgfiom toe read ^•.fto^^^P"^*™^* 0 "" 
toe information layer disc surtoce. „ w „ f 
Tie basic idea is tons to start with a beam which is optimal from toe pomt of 
view 6f tire writing mode, hence we have bightocouple efficiency and low rim totonsUy lets 
say by example „toy40»/. rim intense Since we have enough power to this configuration 

aflecfedby the component 

Ttereedbeampartboweverwfflbereaba^toabeam^ 

reading but with increased rim intensity. 

to table 1 some properties for Are reading and writing mode are given. For 
.fiting the maximum available power from the laser is 60mW pulsed For dual layer lOmW 

may only affect the reading beam and not toe writing beam. 
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Table 1 




Light path embodiment 

^e^leofaH^pamfethedouHebe.msoMonissho^flg-l. 

Alaser lOemits a radiation beam 12 «o a collimator lens 14 winch passes 

k lit ^n. B SU6toatiltedbneftmgentg«togl8andal/4Xpla te 
toughapolarisingbeamsplitter^ietoam ^. m , 0andawrite beam32. 

I efleotedbaektothePBS16ando n toaservole nS 26andadeteet 

W ritebeam32is£bcussedbeyraidthedisc24. 

Tw o bean. 30,32a. gene.^by^t^bu.togentg^ 18. Th. 

, The write beam 32 is unaffected by the grating 18 on the way towaros 

^ bea m32onftedisc24fhe S ttuationi S reve IS ed. 

Asaoeamspntth^andreadbeamrestaprng element 18 weproposet 

birefiringent granng ui * J ^ , . MlA 0 \ The ontical axis 
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heights equal to 

X 

h = - 

no -I 

, Asa ^,fortowriteb e a m 32thegra t to g 18givesris e0n lytophase S t B ps 

eoualto amulupleof 2* andhence only zero order diffraction is selected. For theread bean. 
30howeverthes^ S are n olo n gere^ to ar nU l^eof2.a n dhe n ee a lso n c»zero 

m on<mlersaresele 0 ted.Wimprope»^ 

di^po^ons after passing the objective lens 22 (see for instance WO0249024 

mentioned above). , minTn 

The last step is to reshape the intensity distribution of the readn.gbeam30.To 

1S selecte 4difl^onorderibr«heread^ 

tocfton of the radial dnectionof the beam 30.A^^^ 

^.ones.whereenobzonehasthesarnesnbstrucnne. Tins substructure defineshow 
mlK h efllcieney each zone couhibu.es to a particnlar difftneftonord CT .Forrhecnnvennonal 
grating this subs— is the same for all zones and therefore encb zone enntr.bn.es the 

as a result the relative rim intensity increases. 
25 Cor^deraGaussianbeaml^40%runint^ 

as 

Where lo is the intensity at the centre of the Ught beam and r is the normalised entrance pupU 
radius (t=l is at the rim ofthe entrance pupil). 
30 Touansfcrmthfcintoabeamhavingarimin^^ 
(teab^elxammustbemducedmtotens^ 
The reshaped beam can then be written as 



PHNL031214 



7 



15.10.2003 



w» nhtained wilh 75% transmission efficiency. This is higher than 
^ The reshaptng can he ohtanred w*h 75 /. mt rf 

• • — ,««s«n*m^t (25% transmission efficiency;, as * rc&un. i 

we need 3.6 m W cwiaser power (12% of tola, laser power <^ 
thatwe may reserve more man the 60% laser power for the wnhngheam 32. 
Table 2 




Ri^edfectio^of^^m laser power 
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riomt able2i,foUows1hatwhenpu tf ng t helaserl0a.70%of fll en l a^u m 
A H ^ to ^ fi) r21%inareadb^30«^»fte»hove m vent 1 onand 
^TSltL* anfi^ispossihlcAsaresmtlhereis^ofthe 

to ^ to ^r^=rira,c: writt hea m 32is 

need not to be diffiaction limited. 



beam 32 becomes now a 
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The invention canbe used in a recording optical pickup, such as foraBlu-ray 
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CLAIMS: 



^■^eratii.Earadiaaonbeamandanobjectivesystemfor 



5 write beam. 

^ d evice M cUtoedtacUdml > tawH C hfheobjecttv e 



2 An . 

^ is a d a P «ed to conve Ige *e^bea m and .be wntebean.cn 

rr="— ^ 



15 4 ' . . J„, ~a ™*. Wns nroduce two focus error signals, 

which, m use, V 



^device as claimed m arry precedmg chum, in which 



5 An optical reading/writing 

thebeamspUtting element is adaptod to reshape the madbeum. 

^^^^^^^^^^ 

beam or the write beam on the information layer. 

^opticaireadmg/writmgdevic,.^ 
toe beam spUtting element is a birefringent grating e 
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9 An optical reading/writing device as claimed in claim 7, in which me beam 

splitting element has a substructure in which a contribution efficiency increases radially 
outwards. 

5 10 . An optical reading/writing device as claimed in claim 9, in which the radial 

increase increases relative rim intensity for the beam. 

H. An optical pickup device forming apart of an optical reading/writing device of 

10 any one of claims 1 to 10. 

12. A method of producing reading and writing beams in an optical 

reading/writing device comprises: 

generating a radiation beam with a radiation source and converging the 
15 radiation beam on an information layer with an objection system, wherein 

me beam is split into a reading beam andawritmgbeamwimabeamsphttmg 

element of the objective system. 

13. A method of writing to an information layer with an optical reading/writing 

20 device as claimed in any one of claims 1 to 10. 

U. A method of reading an information layer with an optical reading/writing 

device as claimed in any one of claims 1 to 10. 
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A method is proposed that allows a static design of an optical pickup unit 
(OPU) feat delivers two oulput beams (30, 32). Both laser beams (30, 32) result in successive 
spots, which have the appropriate characteristics. In this OPU concept bom read and write 
spots are present at the same time, and they are sufficiently spaced apart in the focus 
direction. This allows switching from the read situation to the write situation by introducing 
an appropriate focus offeet in the electronics. 
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